This paper discusses the results of a study of the effect of the rate of cooling upon the magnetic and other properties of an annealed eutectoid steel. In carrying out the experiment, six specimens of this steel were selected, heated to 8oo°C, and allowed to cool at various rates-one in air, another in lime, and the remainder in the furnace at slower and slower rates. The following properties were then measured: Normal induction for ordinary and large magnetizing forces, residual induction, coercive force, resistivity, and Shore scleroscope hardness. In order to study the metallographic structure of the steel, micrographs of each specimen were made at a magnification of 500 diameters.
A study of the experimental results show that as the cooling rate is diminished there is a pronounced increase in the value of the maximum induction for a given small magnetizing force, a decided increase in the maximum permeability, but a decrease in the coercive force. The values of the coercive force agree very well with the scleroscope hardness number.
In plotting the reluctivity line as calculated from the magnetization curve, it is found that the reluctivity line consists of two straight lines with the bend occurring at a definite point. As the structure of the steel changes from an essentially sorbitic one to ' 'divorced ' ' pearlite , there is a gradual shifting of this bend toward the origin and a greater difference between the values of the "real" and "apparent" values of the saturation intensity of magnetization as calculated from the slopes of the reluctivity line. Cooling curves for 4 specimens of annealed eutectoid carbon steel and 21 were furnace cooled at various rates and under different conditions.
CONTENTS
In Fig. 1 are plotted the time-temperature curves for the furnace-cooled specimens.
In the case of specimen 18 the current was cut off after the temperature had been held at 8oo°C for 12 minutes, and the specimen was then allowed to cool with the furnace. Table 1 . In Fig. 5 are plotted for the respective specimens the reciprocals of the susceptibility, -rr, against the magnetizing force, H, as the independent variable. All of the curves have a quite pronounced bend in the straight-line portions of the curve. As has been shown in a previous paper, 6 this bend is due to the presence of a magnetically harder constituent, the cementite in the form of conglomerate, stratified, or "divorced" masses. The four specimens (Nos. 18, ig, 20, and 21, Figs. 8, 9 , 10, and 11), cooled slowly in the furnace, are very similar in structure. Patches of lamellar pearlite were found in the structure of each, the amount decreasing somewhat as the rate of cooling of the specimen was decreased. The matrix of the material in each case (specimens 18, ig, 20, and 21) consists largely of divorced pearlite; that is, cementite particles in a matrix of ferrite. The size of the cementite particles increases somewhat as the rate of cooling of the specimen is decreased.
IV. DISCUSSION
The magnetization curves for specimens 18 Also the difference between the magnitudes of the real and apparent values of the maximum intensity of magnetization is greatest when the structure is that of lamellar pearlite.
3. There is a marked agreement between the values of the coercive force and the scleroscope hardness, as influenced by the various cooling rates, except when the specimen is held at a temperature of 650 C for a definite time.
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